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We have determined theoretically the rest mass of the muon neutrino at 50 milli-eV
and the rest mass of the electron neutrino at 5 meV, as well as , to 1% accuracy, the
ratio of the masses of the stable elementary particles which decay by weak decays.
We assume that the particles of the neutrino branch consist of a cubic, isotropic
nuclear lattice, held together by the weak nuclear force. The eigenfrequencies of
the lattice are calculated with Born’s theory of cubic lattices. Only neutrinos are
required to explain the so-called stable particles of the neutrino branch.
1 Introduction
We have shown in [1] that it follows from the well-known masses and the
well-known decays of the so-called stable elementary particles that the stable
particles consist of a γ-branch and a neutrino branch, the γ-branch particles
decaying directly or ultimately into photons, whereas the neutrino branch
particles decay directly or ultimately into neutrinos and e±. The masses of






c particles, are integer
multiples of the mass of the pi0 meson, within at most 3.3%, the average
deviation being 0.0073. The masses of the neutrino branch, the pi±, K±, n,
D± and D±S particles, are integer multiples of the mass of the pi
± mesons
times a factor 0.86 ± 0.02. In [2] we have explained the integer multiple
rule of the γ-branch particles with different modes and superpositions of
plane, standing electromagnetic waves in a cubic nuclear lattice. For the
explanation of the particles of the neutrino branch we follow a similar path.
We assume, as appears to be quite natural, that the pi± mesons and the other
particles of the ν-branch consist of the same particles into which they decay,
that means of neutrinos and electrons or positrons. Since the particles of
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the ν-branch decay through weak decays, we assume, as appears likewise to
be natural, that the weak nuclear force holds the particles of the ν-branch
together. Since the range of the weak interaction is only about a thousands
of the diameter of the particles, the weak force can hold particles together
only if the particles have a lattice structure, just as macroscopic crystals
are held together by microscopic forces between atoms. We will, therefore,
investigate the energy which is contained in the oscillations of a cubic lattice
consisting of electron and muon neutrinos. We will explain the ratios of the
masses of the neutrino branch particles, in particular the factor 0.86 ± 0.02
which appears in the ratio of the masses of the ν-branch particles divided by
the mass of the pi± mesons.
2 The frequency spectra of the oscillations of
diatomic lattices
Since we will explain the particles of the ν-branch with the oscillations of
a cubic lattice consisting of muon and electron neutrinos it is necessary to
outline the basic aspects of diatomic lattice oscillations. In diatomic lattices
the lattice points have alternately the masses m and M. The classic example
of a diatomic lattice is the salt crystal with the masses of the Na and Cl
atoms in the lattice points. The theory of diatomic lattice oscillations was
developed by Born and v.Karman [3], referred to as B&K. They first discussed
a diatomic chain. The equation of motions in the chain are according to
Eq.(22) of B&K
mu¨2n = α(u2n+1 + u2n−1 − 2u2n),
(1)
Mu¨2n+1 = α(u2n+2 + u2n − 2u2n+1),
where the un are the displacements, n an integer number and α a constant
characterizing the force between the particles. As with any spring the restor-
ing forces in (1) increase with increasing distance between the particles.







where A and B are constants and φ is given by
φ = 2pia/λ, (3)
where a is the lattice constant and λ the wavelength, λ = na. The solutions
of Eq.(2) are obviously periodic in time and space and describe standing
waves in which for all times t the displacements are zero at the nodes 2nφ =
pi/2 and (2n+1)φ = pi/2. Using (2) to solve (1) leads to a secular equation
from which according to Eq.(24) of B&K the frequencies of the oscillations




· (M + m±
√
(M −m)2 + 4mMcos2φ). (4)
Longitudinal and transverse waves are distinguished by the minus or plus
sign in front of the square root in (4). We will encounter later on a similar
equation for the plane waves in an isotropic three-dimensional lattice. The
equations of motion for the oscillations in a three-dimensional diatomic lattice
have been developed by Thirring [4].
3 The neutrino lattice oscillations
The particles of the neutrino branch decay primarily by weak decays, see
Table 2 in [1]. The characteristic case are the pi± mesons which decay via
e.g. pi+ → µ+ + νµ (99.988%) followed by µ+ → e+ + ν¯µ + νe (≈100%).
Only neutrinos result from the decay of the pi± mesons, but for e± which
conserve charge. If the particles consist of the particles into which they
decay, then the pi± mesons and the other particles of the neutrino branch
are made of neutrinos and e±. The neutrinos must be held together in some
form, otherwise the particles could not exist over a finite lifetime, say 10−10
sec. Since neutrinos interact through the weak force which has a range of
order of 10−16 cm according to p.25 of [5], and since the size of the nucleon
is of order of 10−13 cm, the only apparent way for the weak force to hold the
particles together is through a neutrino lattice. We suggest that the lattice
is cubic, because a cubic lattice is held together by central forces, which
are the most simple forces to consider. It is not known with certainty that
neutrinos actually have a rest mass as was originally suggested by Bethe [6]
and Bahcall [7] and what the values of m(νe) and m(νµ) are. However, the
results of the Super-Kamiokande experiments [8] indicate that the neutrinos
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